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Figure 1 



BIND-object 



r-. 



short-label (VisibleString) 



id (BIND-object-type-id) 



-See expansion- 



origin (BIND-object -origin) See expansion- 

—►j ce fi-s tage "(B 1 N D-cell sta g e) < — See BIND asn.1 - 

seq (Bioseq) \ NCBl ASN.1 — 

struc "(Biostruc)" NCBl ASN - 1 ~ 



' descr (VtsibleString) 







Choice of: 






-not-specified (NULL) 






-protein (BIND-id) 


BIND-object-type-id 




-DNA (BIND-id) 




-RNA (BIND-id) 






-ligand (BIND-ligand-id) 






-complex (Molecular-Complex-id) 



-See expanston- 



BIND-object-origin 



Choice of: 

- not-specified (NULL) 

- org (Biosource) 

- chem (BIND-chemsource) 



-NCBI ASN.1 - 



See expansion- 



BlND-chemsource 



names (VisibleString) 



m smiles-string (VisibleString) 
►i chemical-formula (VisibleString) 
m molecular-weight (ReaWaj-Units) 
►j cas-number (VistbfeStrlng) 
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Figure 2 



BIND-id 



gi (Gemnfo-id - INTEGER) \ 

' dl ~(DomafcHd V| ; 

----------- - — NCB( ASN ^ , 







Choice of: 


BlND-!igand-td 




- internal (interna!-Iigand-id) (INTEGER) 




- other-db (BIND-other-db) 



— See expansion- 



BIND-other-db 



dbname (VisibleString) 



intp (INTEGER) _ 
strp (VisibTeString) 
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Figure 3 



BIND-lnteraction 



date (Date) 



j NCBt ASN.1- 



•j updates (BIND-update-object) ! 



iid (Interaction-id) (INTEGER) 



^ a (BIND-object) 



j — See expansion- 



b (BIND-object) 



j — See expansion-* 



descr (BIND-descr) 



^See BiNDASN.1v 



source (BIND-pub-set) 



priv (BOOLEAN) 
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Figure 4 



BIND-place 



gen-place (BIND-gen-place-set) j See expansion 



spec-place (BIND-spec-piace-set) j— See expansion 
source (BIND-pub-set) ! 
descr (VisibleString) I 



BIND-gen-place- 
set 



start (BIND-gen-place) 



end (BIND-gen-place) 
descr (VisibleString) 



-See expansion 
-See expansion 



BIND-gen-ptace 


— ► 


Enumeration of baste cellular 
locations 








BIND-spec-place- 




start (VisibleString) 






set 




end (VisibleString) 
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Figure 5 



BIND-condition 



icid (internal-conditions-id) 



general (ENUMERATED) 




system (BIND-experimental-system) [-See expansion 



descr (VisibleString) 
source (BIND-pub-set) 



BIND- 
experimental- 
system 



Enumeration of experimental systems 
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Figure 6 



j p IN p^nnc.co n . j- H a(BIND-conserved-seq) j -See expansions 

• U - H b (BIND-conserved-seq) '—See expansion-* 



seq-el (Seq-loc) — ncbi A£N.1— * 

descr (VisibleString) ! 
source (BIND-pub-set) ! 



BIND-conserved- 
seq 
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Figure 7 



BIND-loc 



BIND-loc-gen 



detailed (Biostruc) 



general (BIND-loc-gen) 
source (B?ND-pub-set) 



a-sites (BIND-loc-site-set) 



b-sites (BIND-loc-site-set) 
bound (BIND-Ioc-pair) 



BIND-loc-site-set 



max-slid (BIND-Seq-loc-id) (INTEGER) 



sites (BIN D-Ioc-site) 



— NCBi 

-See expansions 

-See expansions 
-See expansion s 
-See expansions 

-See expansions 




slid (BIND-Seq-loc-id) (INTEGER) 



site (Seq-foc) 



1— NCBl ASN.l— s 



BIND-Ioc-pair 



a-siid (BIND-Seq-loc-id) (INTEGER) 



b-slid (BIND-Seq-loc-id) (INTEGER) 
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Figure 8 



BIND-action 



iaid (Internal-action-id) (INTEGER) 



descr (VistbleString) 



a-on-b (BOOLEAN) 



type (BIND-action-type) 



n 



See expanston- 



resuit (B!ND-object) 
diff (Biostruc-feature-set) 
~" signal (BIND-signal) 

kinetics (BWD-kineticsj 
conditions (BIND-condition-dependency) j-See bind asn.1 *• 
source (BIND-pub-set)" 



. — See expansion-** 
-NCBI'ASNJ — *• 
' — See expansion-*- 
See BIND ASN.1*- 



BIND-action-type 



Choice of: 

- not-specified (NULL) 

- add (BlND-action-object) 

- remove (BlND-action-object) 

- cut-seq (BlND-action-object) 

- change-conformation (NULL) 

- change-configuration (NULL) 
-change-other (NULL) 

- other (NULL) 



BIND-action- 
object 



Choice of: 

- none (NULL) 

- object (BIND-object) 

- location (Seq-loc) 



-NCBI ASN.1 - 



BIND-signal 



action (ENUMERATED) 



a-to-b (BOOLEAN) 



* L factor (RealVal-Units) 

— descr (VisibleString) 



none (0), 
amplify (1), 
repress (2) t 
auto-amplify (3), 
auto-repress (4), 
other (255) 
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Figure 9 



BIND-state-descr 



a (BIND-state-set) 



a-required-state (BIND-required-state) 

b~(B IN D-s tate-set ) 
b-required-state (BIND-required-state) 



BIND-state-set 



H max-tsid (internal-state-id) (INTEGER) 



states (BIND-state) 



-See expansion- 
-See expansion- 
-See expansion - 
-See expansion - 

-See expansion- 




isid (Internal-state-id) (INTEGER) 



activity-level (ENUMERATED) 

cause (BlND-stafe-causer 

descr (VisibieString) 
source (BlND-pub^set) 



not-specified (0), 
inactive (1), 
very-low (2), 
low (3), 
medium (4), 
medium-high (5), 
high (6), 
very-high (7), 
extreme (8), 
other (2551 



BI N D-state-ca use 



from-Hd (interaction-id) (INTEGER) 



cause (Internal-action-id) (INTEGER) 



BIND-required- 
state 



isid (Internal-state-id) (INTEGER) 

_ 

source (BIND-pul>set) 
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Figure 10 



BIND-Moiecular- 
Complex 



** L updates (BIND-update-object) 

— H mcid (Molecular-Compiex-id) (INTEGER) 



date (Date) 



NCBI ASNU-s 



descr (VisibleString) 



sub-num (BIND-mol-sub-num) 



I- See expansion* 



sub-units (BIND-mol-object) 



-See expansions 



interaction-list (Interaction-id) 



ordered (BOOLEAN) 



*! ^ompjex-topology (BIND-mol-object-pair) [-See expansion*- 



source (BtNP-pub-set) 



priv (BOOLEAN) 



BlND-mol-sub- 
nurn 



Choice of: 

- num (INTEGER) 

- num-fuzz (Int-fuzz) 



-NCBI ASN.1- 



BINO-mol-object 



bmoid (BIND-moI-objecHd) (INTEGER) 



sub-unit (BIND-object) 



T-s. 



ee expansions 



BIND-mol-object- 
pair 


— *\ a-bmoid (BIND-mol-object-id) (INTEGER) 


L-*J b-bmoid (BIND-moI-object-ld) (INTEGER) 
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Figure 11 




date (Date) 



ptd (Pathway-id) (INTEGER) 



-NCBl ASN.1- 



-m* updates (BIND-update-object) 



pathway (Interaction-id) 



descr (BIND-path-descr) ^ -See expansions 



source (Bl ND-p u b-set) 



priv (BOOLEAN) 



descr (VisibteString) ! 
BIND-path-descr i "SSSS^SSSSSSSSSSSSSSSSSSSSSSSSSS^. 
p*[ ceU-cycIe "(BIN Dwells tage) " See expanston- 
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FIGURE 12 



Software Development Method 



ASN/I Data 
Specification 



NCBI ASN Tool 
ASN.1 Compiler 



BIND API 



Generated C Code 
for Object Loaders 



NCBI Software 
Toolkit 



CodeBase 



BIND Application 



Standard ANSI C 
Compiler 



BIND Data 



Executable 

BIND 
Application 



□ 



BIND User 
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FIGURE 13 



BIND 

Major Subsystem Overview 



Web based output tools. 
Basic formatted text output. 

HTML / CGI / JavaScript 




Database summary tools 
HTML/CGI 



Visualization tools 
-Interactions displayed as 30 graphics 'hot- 
finked' to the database (or information retrieval 
-Standardization of symbolic interaction 
diagrams 

HTML/Java 
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FIGURE 14 



Data Entry Process 



Automated 
Data Entry 



Data 
Gathering 
Agent collects 
data 



Manual Data Entry 



User writes 
paper 



User accesses BIND 
data entry page over 
the Web 



User obtains 

accession 
numbers and 
PubMed IDs 
from various 

databases 
including BIND 



User enters K 
interaction, 
molecular complex 
and pathway data 
via HTML forms* , 



z 



CGt Program on Web 
server processes and 
validates information, 
interacts dynamically with 

user via generated web 
. pages 



CGI Program saves 
data to BIND after 

user is finished 
annotating records 



Indexer or Curator 
Validates Records" 



BIND 
Database 



